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SPECIFICATION 



1 . TITLE OF THE INVENTION 
Grinder 

2. CLAIMS 

1 . A grinder comprised of a rotary disk having a mount to a rotary shaft 
and provided with an engagement part, a holder detachably engaged with said 
engagement part, and grinding/polishing members detachably implanted in said 
holder, characterized in that said grinding/polishing members are comprised of 
flexible materials and are arranged parallel to the rotary shaft radially at intervals in a 
slanted state, the front ends of said grinding/polishing members bend due to rotation 
of the rotary shaft to form a work surface, and the bent back sides of said 
grinding/polishing members are provided with bending stop members. 

2. A grinder as set forth in claim I, wherein said grinding/polishing 
members are comprised of suitable numbers of sheets of sandpaper overlaid and 
bundled to form predetermined thicknesses and are replaceably attached to said holder 
in standing states. 

3. A grinder as set forth in claim I or 2, wherein said grinding/polishing 
members are attached to the holder so as to stick out by being inserted from the back 
side into insertion slots formed passing through it and are arranged in slanted states 
with the outer circumference parts at forward positions in the rotational direction of 
the holder and with center parts offset in radial axes from the center point of the 
holder. 
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4. A grinder as set forth in claim 2 or 3, wherein said grinding/polishing 
members have base parts gripped by bundling pieces having bent tabs and guides. 

5. A grinder as set forth in claim 2, 3, or 4, wherein said 
grinding/polishing members have at least insert slots in each sheet member of the 
overlaid and bundled sheet members and movement stop pieces are inserted in the 
insertion slots to bundle the sheet members together. 

6. A grinder as set forth in claim 2, 3, 4, or 5, wherein said bending stop 
members are abutting pieces comprised of plate-shaped spring members. 

7. A grinder as set forth in claim 2, 3, 4, or 5, wherein said bending stop 
members are abutting pieces comprised of hard plastic plates and are overlaid with the 
base parts of said grinding/polishing members. 

8. A grinder as set forth in claim 5, 6, or 7, wherein said 
grinding/polishing members are flexible sheet-shaped members having base parts 
gripped by bundling pieces and spacers are arranged interposed between the sheet- 
shaped members to form clearances. 

9. A grinder as set forth in claim 6, 1, or 8, wherein said 
grinding/polishing members are restricted by tongue pieces raised at suitable locations 
around the insertion slots formed in the holder and positioned at slants. 

10. A grinder as set forth in claim 8 or 9, wherein said rotary disk has an 
elastic plate member arranged interposed between it and the holder to be fit into its 
engagement part so as to elastically support the base parts of said grinding/polishing 
members. 

3. DETAILED DESCRIPTION OF THE INVENTION 

The present invention relates to a rotary grinder used for surface treatment of 
surfaces, painted surfaces, and other polishing surfaces of vehicles and other objects, 
for example, for removing dirt from the surfaces or cleaning, grinding, and polishing 
work. 

In general, as rotary grinders used for removing paint, rust, and other deposits 
or polishing surfaces, there are known types which arrange disk-shaped grindstones or 
sandpaper in a plane orthogonally intersecting the rotary shaft and brush types with 
steel wires implanted with front ends forming a planar working surface, but since the 
workpieces are hard, the wear is heavy and the service life is short. Due to local wear 
loss, the work efficiency drops. At high speed rotation, the heat of fi-iction is also 
great. Continuous work is therefore no longer possible and the surface treatment work 
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becomes poor. In addition, there is a detrimental effect on the polishing members, so 
the service life becomes extremely short. Further, the polishing members easily break 
and fly off. The polishing members therefore often have to be replaced. 

The present invention has as its object to provide in an inexpensive form a 
rotary grinder which suitably eliminates these defects of the prior art, reduces as much 
as possible the phenomenon of wear, prevents breakage of the grinding members, 
forms a uniform grinding surface by centrifugal force, enables grinding/polishing 
work by uniform wear, is free from clogging, has a cooling effect, and is adaptable to 
higher speeds. 

Still further, an object of the present invention is to provide a grinder which 
improves the state of contact of the grinding/polishing members with the treated 
surface, remarkably improves the work efficiency, is safe and easy to handle, and is 
suitable for saving power. 

The present invention provides a grinder comprised of a rotary disk having a 
mount to a rotary shaft and provided with an engagement part, a holder detachably 
engaged with said insert, and grinding/polishing members detachably implanted in 
said holder, characterized in that said grinding/polishing members are comprised of 
flexible materials and are arranged parallel to the rotary shaft radially at intervals in a 
slanted state, the front ends of said grinding/polishing members bend due to rotation 
of the rotary shaft to form a work surface, and the bent back sides of said 
grinding/polishing members are provided with bending stop members. 

Explaining the present invention by embodiments with reference to FIG. I to 
FIG. 4, the invention provides a rotary grinder comprised of a rotary disk 2 having a 
mount 1 to a rotary shaft of an electrically driven or other power tool (not shown) and 
provided with a recessed engagement part 3, a holder 5 holding flexible 
grinding/polishing members comprised of polishing members 6 comprised of 
sandpaper etc. and engaged with said engagement part 3, and a fastening screw 7 used 
for fastening it to the rotary disk 2. 

Said polishing members 6 are comprised of suitable numbers of sheets of 
flexible sandpaper overlaid in a sandwich manner with first ends able to freely move 
and with other ends bundled by movement stop pieces 11 so as to form predetermined 
thicknesses. These are arrayed in standing states on the holder 5, that is, parallel to the 
rotary shaft radially at intervals, and are designed to be able to be attached to the 
holder 5 in a replaceable manner. For example, the polishing members 6 are inserted 
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from the back side of the holder S into insertion slots 8 provided passing through it 
and are held attached in projecting states at the front side so as not to detach. The 
polishing members 6 are arranged in slanted states with outer circumference parts at 
fonvard positions in the rotational direction of the holder and with center parts offset 
in radial axes from the center point of the holder. Due to the rotation of the rotary 
disk, the front ends of the grinding/polishing members bend to form a work surface. 
Further, the back sides of said polishing members 6 in the rotational direction are 
provided with bending stop members 4 for controlling the bent shapes of the polishing 
members, for example, plate-shaped spring members or hard plastic plates or 
projecting pieces raised from the holder 5 as abutting pieces. 

These polishing members 6 and bending stop members 4 are provided with 
insertion slots 17 at the base parts. Bundling/movement stop pieces 1 1 with flanges 
1 r are inserted through these insertion slots 17 to prevent the polishing members 6 
from detaching. The movement stop pieces 1 1 may also be provided with bent tabs 12 
or guides/stop pieces to grip the base parts of the sandpaper and strengthen the 
bundling. If necessary, an adhesive etc. may be used for fastening. 

Further, the bending stop members 4 are made lengths up to about the middles 
of the polishing members 6 sticking out from the top surface of the holder 5 in view 
of the polished object or its hardness/softness or due to the little breakage and 
consumption of the polishing members 6. It is also preferable to give the front ends 
somewhat rounded curled surfaces 4'. Whatever the case, the bases of the sandpaper 
are fixed in place and supported so as not to detach from the holder 5. The front ends 
sticking out from the holder 5 slant downward in the rotational direction and overlap. 
The grinding surfaces of the plurality of sheets of sandpaper are shifted by small 
increments to be exposed at the treatment surface. They come into good contact and 
are successively worn in a uniform manner to enable effective use. 

Note that the holder 5 is comprised of a disk-shaped cover member having a 
conical surface and formed with a recess at the back side and is fastened to the rotary 
disk 2 by a fastening screw 7. A plate-shaped disk or plastic type in which the 
polishing members 6 are embedded is used. Further, it is also possible to raise tabs or 
other engagement pieces 9 for integral provision as tongue pieces for stopping the 
sandpaper movement stop pieces 1 1 of the polishing members 6 around the insertion 
slots 8. It is also effective to hook the movement stop pieces 1 1 by the engagement 
pieces 9. 
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Further, interposing between the rotary disk 2 and the holder 5 engaged with 
the engagement part 3 an elastic plate 10, for example, a rubber plate, plastic plate, or 
soft metal plate to press and supporting the base parts of the polishing members 6 of 
the grinding/polishing members is rational for reinforcing fastening. 

Further, the inside surface of the engagement part 3 has a conical bottom. A 
mount I comprised of a boss is fit at its center. This is provided with a screw hole 13 
for the fastening screw 7. 

In the figure, 16 indicates a recess provided at the center of the holder 5 and 
into which the head of the fastening screw 7 is buried. Reference numerals 14 and 15 
are insertion holes. 

In the specific example of FIG. 5, the holder 5 is made by punching and 
pressing. Engagement pieces 9, 9 are formed as engagement tabs around the insertion 
slots 8. One of the engagement pieces 9 can be bent and inserted into corresponding 
movement stop piece 1 1 of the polishing members 6 so as to join them integrally. The 
polishing members 6 are designed to be bent to suitable angles of inclination when 
contacting the workpiece surface along with rotation of the holder 5. 

Note that by making part or all of the polishing members 6 in accordance with 
need nylon brushes or felt or using members to which polishing strips are attached, it 
is possible to use the grinder for various types of other applications as a polisher, 
buffer, or other finishing or cleaning brush. That is, it possible to insert the holder 5 to 
which polishing members 6 are attached sticking out at intervals substantially radially 
into the engagement piece 3 of the rotary disk 2 and fasten it by the fastening screw 7, 
then connect the mount 1 of the rotary disk 2 to the rotar>' shaft of a power tool and 
drive it to rotate so as to bring the front ends of the polishing members 6 into contact 
with for example a painted surface for use for stripping and polishing work. In this 
usage, the polishing members 6 are flexible and are pressed and bent in the rotational 
direction resulting in good contact and less wear. When worn and damaged, it is 
possible to detach only the polishing members 6 or the members along with the holder 
5 for replacement or reuse by a simple setting operation. 

In FIG. 6 to FIG. 8, the engagement pieces 9 formed on the holder 5 are bent 
vertically downward or bent downward or upward given angles of inclination to serve 
also as stop pieces of the movement stop pieces 1 1 in accordance with need and are 
designed to suppress rotation of the holder 5 and the slant of the polishing members 6 
during work along with the bending stop members 4. They enable more stable 
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polishing/grinding work and also serve as reinforcement pieces for the bending stop 
members 4. 

In FIG. 10 and FIG. 1 1, the sandpaper bundled polishing members 6 are 
combined with the bending stop members 4 into block shapes by the movement stop 
pieces 11. In the specific example of FIG. 12, spacers 18 are interposed between the 
polishing members 6 to form clearances and enable adjustment of the bendability. 

The present invention provides grinding/polishing members made of flexible 
materials implanted in a holder of a rotating rotary disk. Due to rotation of the rotary 
disk, the front ends of the grinding/polishing members bend to form a work surface. 
Bending stop members are added at the bent back sides of the grinding/polishing 
members. Therefore, the polishing parts rotating at a high speed are set at a forward 
leaning angle. Further, due to the bending stop members, these do not overly bend, so 
there are few cases of breakage. The parts bend in the rotational direction to enable 
surface grinding/polishing actions to be performed efficiently without the side 
surfaces contacting the work surface from the frontmost surface to the rearmost part. 
The contact of the work surface is good, the wear of the polishing parts is small, and 
there is no breakage either. There is less consumed parts, the contact work is 
performed economically and ideally, and the durability is great as well. There is no 
clogging even with continuous use. There is an air cooling effect and little heat of 
friction. Use as a tool enabling power savings is possible. Even with overlaid 
polishing parts, good conditions are copied. Use on an even basis from one end to the 
other end with gradual wear is possible. The abrasion of the polishing parts is also 
uniform and balanced. Mounting as an attachment for a power tool is also good. 
Handling is safe and handy, the work efficiency is greatly improved, maintenance is 
easy, the structure is simple making this suitable for mass production, and other 
effects are exhibited. 

4. BRIEF DESCRIPTION OF THE DRAWINGS 

The drawings shall embodiments of the present invention, wherein FIG. I is a 
side view, FIG. 2 is a plan view, FIG. 3 is a cutaway side view along line I-I of FIG. 
2, FIG. 4 is a perspective view showing the separated state, FIG. 5 is an enlarged 
bottom view of a holder having polishing members, FIG. 6 to FIG. 9 are partial 
enlarged cross-sectional views of other embodiments along the line II-II of FIG. 5, 
FIG. 10 and FIG. 1 1 are perspective views of polishing members, and FIG. 12 is a 
vertical cross-sectional view of another embodiment. 



6 



1... mount, 2... rotary disk, 3... engagement part, 4... bending stop member, 5... 
holder, 6... polishing member, 7... fastening screw, 8... insertion slot, 9... engagement 
piece, 10... elastic plate, 11... movement stop piece, 12... bent tab, 13... screw hole, 14, 
15... insertion holes, 16... recess, 17... insertion slot, 18.... spacer. 
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